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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a controller by which 
wireless operations are possible and, more* particularly , to 
a controller by which operations of plural operation objects 
are possible by switching the display of the operation 
surface of an operation member. 

2. Description of the Related Art 

Electronic apparatuses, such as television receivers, 
are supplied with wireless controllers so that various 
operations become possible from a remote position. The 
surface of the controller is provided with button switches 
by which a channel can be selected and the sound volume can 
be adjusted. 

Recently, with the increasing popularity of the 
Internet, controllers have appeared which enable the 
browsing of home pages (web pages) and transmission and 
reception of mail by using the screen of a television 
receiver. This type of controller is provided with an input 
mechanism to be used for mail operation, in addition to the 
input mechanism for selecting a channel. During mail 
operation, a key arrangement of a keyboard device is 
displayed on, for example, the television screen, and the 
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appropriate input mechanism is operated on the basis of this 

display screen. 

However, in the above -described conventional controller, 
when many functions are added, the number of operation keys 
which form the combined input mechanism increases 
correspondingly, and the ease of operation is compromised. 
The controller becomes large and cumbersome. Furthermore, 
if controllers for selecting a channel and for using the 
Internet are provided separately, the management and storage 
Q of controllers becomes inconvenient. In addition, if other 



»D devices such as video recorders for recording and replaying 

m 

sy videotapes, and other functions are added to the controller, 

l=J the number of operation keys further increases, and the ease 



n 



of operation, etc., is further compromised. 
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Id SUMMARY OF THE INVENTION 



The present invention has been made to solve the above- 
described problems. It is an object of the present 
invention to provide a controller to which many functions 
may be added without compromising the ease of operation. 

To achieve the above-mentioned object, the present 
invention provides a controller which enables wireless 
communication between an operation member and a host. The 
operation member comprises a transmission mechanism, an 
input mechanism, and a display member for displaying an 
input portion of the input means, the display member is 
capable of changing the display of an input portion and/or 
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an input item of the input portion. A control section 
generates a transmission signal corresponding to the display 
of the display member when the input mechanism is operated. 

The input mechanism may be a planar input device to 
which a coordinate position can be input, and the display 
member may be overlaid on the planar input device. 

In the present invention, since the displays of input 
portions and input items are switched according to the 
function, it becomes unnecessary to provide an operation 
member with many input portions and input items, and the 
ease of operation can be improved. Moreover, it becomes 
possible to reduce the size of the operation member. 
Furthermore, since the input portions and the input items 
can be easily changed, operation members specialized for 
respective hosts are not formed, the operation members are 
shared, and only the display member is changed. Therefore, 
handling various hosts can be easily performed. 

For example, the display member may be a display sheet 
which can be attached to and detached from the operation 
member. A determination mechanism may determine the type of 
the display sheet attached, and the control section 
generates a transmission signal according to the type of 
display sheet determined by the determination mechanism. 

Each display sheet may be provided with a cutout or a 
projection at a different position according to the type 
thereof, and the existence of the cutout or the projection 
may be determined by the determination mechanism. 
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Alternatively a bar code may be formed, and the type of the 
display sheet determined by the determination mechanism. 

The display member may be a display panel capable of 
switching display contents, and an input portion and/or an 
input item displayed on the display panel may be switched in 
accordance with a switching signal supplied from the host to 
the operation member. 

Only basic input portions may be displayed on the 
display panel, and when the functions are to be switched, 
the above-mentioned display sheet may further be overlaid on 
the display panel, so that an operation is performed. 

The above and further objects, aspects and novel 
features of the invention will become more fully apparent 
from the following detailed description when read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view showing an 
operation member used in a controller according to the 
present invention ; 

Fig. 2 is a functional block diagram showing the 
controller according to the present invention; 

Fig. 3 is a schematic perspective view showing another 
operation member used in the controller according to the 
present invention; and 

Fig. 4 is a functional block diagram showing the 
controller according to the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a schematic view showing an example of a 
controller according to the present invention. Fig. 2 is a 
functional block diagram showing the controller according to 
the present invention. 

A controller 1 shown in Fig. 1 is designed to enable 
wireless communication by radio waves between a host 
(television receiver) 20 and an operation member 2. By 
operating the operation member 2, a plurality of functions 
provided in the host 20 can be controlled. Examples of the 
functions include the browsing of home pages, and 
transmission and reception of mail, in addition to 
television programs and movies displays normally displayed 
on a television screen, but are not limited thereto. 
Wireless communication by optical communication, such as via 
infrared light, may also be performed between the operation 
member 2 and the host 20. 

The operation member 2 is made of a resin box-type case 
2a, and a rectangular cutout portion 3 is formed on the 
operation surface side (the obverse surface) of the case 2a. 
A planar input device 4 (or input mechanism) is mounted in 
the cutout portion 3. The planar input device 4 can detect 
an input coordinate position. Examples of the types of 
detectors that may be mounted in the planar input device 4 
include a pressure-sensitive-type, X-Y-axis contact- type, 
and electrostatic-type pad. 
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A pressure-sensitive-type pad is one in which a pair of 
resistance sheets are arranged facing each other with a very 
small space therebetween. X-axis electrodes are formed on 
both ends of one of the resistance sheets, and Y-axis 
electrodes are formed on both ends of the other resistance 
sheet. The coordinate position is detected by measuring a 
voltage applied between the X-axis electrode and the Y-axis 
electrode, which is generated when the pad is pushed in, 
causing the respective sheets to be brought into contact 
with each other. An X-Y-axis contact-type pad is one in 
which X-axis electrodes and Y-axis electrodes are arranged 
in a matrix, and in which a coordinate position is detected 
by sequentially supplying electrical current to the X-axxs 
electrodes and by detecting a signal output from the Y-axis 
electrodes. An electrostatic- type pad is one in which X- 
axis electrodes and Y-axis electrodes are provided facing 
each other at right angles to each other with an insulating 
sheet therebetween, and in which a coordinate position is 
detected by determining the change in electrostatic capacity 
on the pad surface which is generated when the operator 

touches the pad. 

An elongated insertion opening 5 is provided on one 
sid e of the case 2a, and a display sheet 6 as a display 
m enfcer is attached/detached via this insertion opening 5. 
The display sheet 6 is made o£ a flexible resin and the 
sheet is overlaid on the planar input device 4 . The 
insertion opening 5 permits different display sheets 6 to be 
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swapped in a single, straightforward manner and the addition 
of the insertion opening 5 to the case 2a provides an 
economical, efficient solution to changing the display 
sheets 6 . 

This display sheet 6 may be a sheet member made of 
paper with input portions and input items formed thereon, 
and which is laminated by transparent resin sheets. 
Furthermore, the case 2a may be provided with another 
operation member 9 so that, for example, functions are 
changed using this operation member 9. 

Input portions and input items, which are different for 
each function provided in the host 20, are printed on the 
display sheet 6. For example, input portions for selecting 
a television channel and for adjusting a sound volume are 
formed on a display sheet 6A shown in Fig. 1. The input 
portions of the display sheet 6B used to input characters, 



etc., during mail operation can be arranged similar to a 
keyboard device . 

Triangular cutouts 6a and 6b are formed at mutually 
different positions at the peripheral edge portions of the 
display sheets 6A and 6B . By switching the positions of the 
cutouts according to each display sheet 6 in the above - 
described manner, the number of sheets which can be attached 
can be increased. Although not shown, the cutouts may be 
holes in the display sheets 6A and 6B rather than notches in 
the edges. Alternatively, projections, rather than cutouts, 
may be formed on the display sheet 6. The display sheet 6 
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is not limited to those described above. If a video 
recorder is integrally built into the host 20, a display- 
sheet for a video recorder may be provided. If a game 
machine is provided in the host 20, a display sheet for a 
game may be provided. Also, a display sheet for browsing 
home pages may be provided. 

As shown in Fig. 1, the operation member 2 is provided 
with a determination mechanism 8. The determination 
mechanism 8 is provided inside the case 2a on a side 
Q opposite to the side in which the insertion opening 5 is 

*S formed and at the position where the cutouts 6a and 6b are 

|y 

111 formed. This determination mechanism 8 can detect the 

W 

fii existence of the different display sheets, being, in Fig. 1, 

6 

3i display sheet 6A and display sheet 6B . 

05 The determination mechanism 8 is formed of an optical 

hj system including a photocoupler , etc. For example, light- 

O 

l~ emitting elements such as LEDs are provided on the top side 

with the display sheets 6A and 6B held therebetween, and 
light-receiving elements such as photodiodes are provided on 
the bottom side, so that whether or not light can be 
received by the light -receiving elements is detected. Also, 
the determination mechanism 8 may be such that the switch 
output can be switched mechanically by the cutouts 6a and 6b, 
the projections, etc. In either case, the type of the 
display sheets 6A and 6B may be determined by completion of 
the appropriate circuit, be it optical, electrical, or 
mechanical. The cutout 6a and 6b and projection may thus be 
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circuit completion structures . 

Although in the determination mechanism 8, the 
determination of the display sheet 6 is made according to 
the position of the cutout, if the display sheets 6 to be 
attached and detached are of two types, the determination 
may be made based on whether or not there is a cutout. As a 
result of the foregoing, when the light -receiving section 
detects light only at the position of the cutout 6a, the 
determination mechanism 8 determines that the display sheet 
p 6A is attached, and when light is detected only at the 

ifl position of the cutout 6b, the determination mechanism 8 

fy 

ftj determines that the display sheet 6B is attached. 

Id In addition to the determination of the display sheet 
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6A and the display sheet 6B, when a state in which light is 
received at both the positions of the cutouts 6a and 6b and 
a state in which light is not received at either position 
are set, the determination of a total of four kinds of 
sheets can be made. 

As shown in Fig. 2, the operation member 2 is provided 
with a control section 10. The planar input device 4, the 
determination mechanism 8, a transmission section 11, a 
receiving section 12, and a memory 13 are connected to the 
control section 10. Meanwhile, the host 20 on the 
television receiver side is provided with a CPU 21 to which 
a receiving section 22, a transmission section 23, a memory 
24, and a display section 25 are connected. 

In the operation member 2 formed in the above-described 
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manner, the display sheet 6A or the display sheet 6B is 
inserted via the insertion opening 5. The display sheets 6A 
and 6B are inserted up to a position where the input 
portions and the input items can be seen from within the 
frame formed of the cutout portion 3, and are inserted up to 
a position where the display sheets 6A and 6B can be 
determined by the determination mechanism 8. 

When the operation member 2 is to be used for selecting 
a television channel, the display sheet 6A is attached via 
Q the insertion opening 5. As a result, the determination 

j£# mechanism 8 detects the cutout 6a and determines that the 

jtl display sheet 6A is attached. At this time, a determination 

W signal indicating that the display sheet 6A is attached is 

s 

« sent to the control section 10, and in the control section 

13 10, a transmission signal corresponding to the display sheet 

O 

y 6A overlaid on the planar input device 4 is generated. 

P 

M As a result of the above, for example, when the display 

of "channel 1" is pressed from above the display sheet 6A, 
only the portion of "channel 1" formed on the display sheet 
6A is flexed, and the pressing-in force at this time causes 
the planar input device 4 overlaid below the display sheet 
6A to be pressed. As a result, the coordinate position is 
detected by the planar input device 4, and data indicating 
this coordinate position is sent to the control section 10. 
In the control section 10, it is recognized that the 
position at which the planar input device 4 is operated is 
pressed in the portion of the display of "channel 1" on the 
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basis of the data indicating the coordinate position, and a 
transmission signal corresponding to the display is 
generated. At this time, the transmission signal 
corresponding to "channel 1" may be read from the memory 13 
in accordance with the data indicating the coordinate 
position. The transmission signal is transmitted to the 
host 20 via the transmission section 11. In the receiving 
section 22 of the host 20, the transmission signal is 
received, and control for switching the screen of the 
display section 25 to "channel 1" is performed by the CPU 21 
provided in the host 20. 

When an operation key formed on the display sheet 6A 
for adjusting sound volume is pressed, a transmission signal 
for changing the sound volume is generated based on the 
input data of the coordinate position, and a predetermined 
process is performed by the host 20. 

In the host 20, when the display section 25 is changed 
from the channel switch function, etc. on the television 
screen to the function of transmitting and receiving mail, 
and the screen for transmitting and receiving mail is 
displayed on the display section 25, the display sheet 6A is 
removed from the case 2a, and the display sheet 6B is 
attached. At this time, in the determination mechanism 8, 
the cutout 6b is detected, and a transmission signal 
indicating that the display sheet 6B is attached is sent to 
the control section 10. In the control section 10, the 
operation input from the planar input device 4 is switched 
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so that a transmission signal corresponding to the display 
sheet 6B is generated. 

In the case of the foregoing, in the host 20, software 
for mail may be read from the memory 24 under the control of 
the CPU 21 so that the screen for transmitting and receiving 
mail is displayed on the display section 25. 

When the functions are switched in the above -described 
manner, a switching signal for prompting the replacement of 
the display sheet 6 may be supplied to the operation member 
Q 2 from the host 20. 

"J33T 

*0 As for the switching signal, for example, a sound 

\V 

!!j generating mechanism 14 may be provided within the operation 

w 

iij member 2, and when the switching is performed from the 

O 

i< television screen display function to the mail transmitting 

O 

|J[J and receiving function, an instruction indicating which one 

o 

jjj of the display sheets 6 should be attached is generated by 

© 

1^ sound from the sound generating mechanism 14 . Instead of 

the sound generating mechanism, a display mechanism 14 may 
be provided. In this case, an identification number, such 
as a serial number, may be written on each display sheet 6, 
so that this identification number is displayed by the 
display mechanism 14 . 

If an appropriate display sheet 6 is not attached 
within the case 2a or if an incorrect display sheet 6 is 
attached and is operated, the sound generating mechanism may 
generate a buzzer sound, and the display mechanism may 
indicate an error by displaying, for example, characters, or 
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symbols . 

In the case of the foregoing, in the host 20, a signal 
prompting the change of the display sheet 6 or a signal 
indicating an error is read from the memory 24 under the 
control of the CPU 21, and is transmitted to the operation 
member 2 from the transmission section 23. In the operation 
member 2, the signal is received by the receiving section 12 
and predetermined control is performed by the sound 
generating mechanism (or display mechanism) 14. 

Although not shown, a light-emitter, load generator, 
etc., may be provided in the operation member 2. In the 
case of the light-emitter, a light -emit ting member such as 
an LED may be provided in the case 2a so that the LED is 
made to emit light when a misoperation is performed. In the 
case of the load generator, a vibration generator such as a 
motor may be provided within the case 2a so that the case 2a 
is vibrated by the motor when a misoperation is performed. 

Next, a second embodiment of a controller of the 
present invention will be described below with reference to 
Figs . 3 and 4 . 

As shown in Fig. 4, a controller 3 0 of the present 
invention makes possible wireless communication by radio 
waves between the host (television receiver) 20 and an 
operation member 31. Since the host 20 in this embodiment - 
is the same as that in the above-described controller 1, the 
description thereof is omitted. 

The operation member 31 shown in Fig. 3 is provided 
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with a thin display panel 32 formed of a liquid-crystal 
panel, an electroluminescent (EL) display panel, or the like 
on the surface of a case 31a. The display panel 32 changes 
the input portions and the input items displayed suchthat 
the display panel 32 becomes an operation surface for 
selecting a channel on a television screen or an operation 
surface for transmitting and receiving mail, but is not 
limited thereto. Also, this display panel 32 is such that 
the surface thereof becomes a surface on which an operation 
is performed, and as a result of the operation surface being 
pressed by a finger, a pen, etc., a predetermined 
transmission signal corresponding to the operation surface 
is generated. 

For example, a liquid-crystal panel is laminated as the 
display panel 32 on the planar input device 4 shown in Fig. 
1, and the input portions and the input items are displayed 
on the display panel 32. Then, when the display panel 32 is 
pressed, a predetermined portion of the planar input device 
4 is indicated. For example, when the planar input device 4 
is a pressure-sensitive type, the display panel 32 is 
deformed, causing a predetermined portion of the planar 
input device 4 to be pressed. Also, when the planar input 
device 4 is an electrostatic type, a coordinate can be input 
by the planar input device 4 by touching the display panel 
32 with a conductor, such as a finger. 

As shown in Fig. 4, the operation member 31 is provided 
with a control section 33. The display panel 32, a 
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transmission section 34, a receiving section 35, and a 
memory 36 are connected to the control section 33. 

In the host 20, when the display section 25 is switched 
to a television screen, display data (image data) is read 
from the memory 24 under the control of the CPU 21 and is 
transmitted from the transmission section 23 to the 
operation member 31. In the operation member 31, the 
display data is received by the receiving section 35, and 
the display of the display panel 32 is switched to that for 
O selecting a channel or for adjusting a sound volume under 

\Q the control of the control section 33. Also, when the 

fU display section 25 is switched to that for transmitting and 

?ij 

\ji receiving mail, in the CPU 21, display data for inputting 

a 

i; characters, etc., shown on the display sheet 6B of Fig. 1, 

P 

fvj is loaded from the memory 24, and is transmitted to the 

13 

l s a operation member 31. In the operation member 31, the 

' display data is transmitted to the display panel 32 by the 

control section 33, and the display of the display panel 32 
is switched to that for inputting characters, etc. 

The display data may be stored within the memory 3 6 of 
the operation member 31. For the switching of the display 
of the display panel 32 in this case, a specific code number 
corresponding to the input portion or the input item 
displayed on the display panel 32 is transmitted from the 
host 20 to the operation member 31. In the operation member 
31, the code number is received, and the display data 
corresponding to the received code number may be read from 
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the memory 36 and may be transmitted to the display panel 32, 
so that the display of the display panel 32 is switched. 

The controller of the present invention is not limited 
to the above-described embodiments, and may be such that, 
for example, the above -described display sheets can be 
attached/detached on a thin display panel. In the case of 
only a display device, the controller may be used for 
selecting a channel, and when the controller is used for 
another function, a display sheet in accordance with each 
function may be attached. 

In a controller which is used such that the display 
sheet 6 is attached/detached, a housing space for housing 



W 

m the display sheet 6 may be provided on the rear side of the 

Q 

f; case 2a. 

|T| Furthermore, the display sheet 6 may be stored within 

i s 

the case 2a, and a predetermined display sheet may be placed 
on the planar input device 4 to correspond to the switching 
of the functions. Also,, different input portions and input 
items may be formed on both the obverse surface and the 
reverse surface of the display sheet 6 . 

In addition, other determination mechanisms are 
possible besides the optical systems described herein. For 
example, electrical determination mechanisms may be used. 
In this case, the case may contain electrical circuit (s) and 
the display sheets each contain at least one electrical 
circuit that corresponds to the electrical circuit (s) in the 
case. Examples include different display sheets that ground 
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different numbers of the electrical circuits in the case or 
different parts of a singular circuit (and measuring the 
resistance) . Similarly, more sophisticated circuit or chips 
may be formed on the display sheet if desired. In either 
case, the display sheets may be uniquely identified by the 
circuitry therein. 

As has thus been described, according to the present 
invention, many functions may be provided by one operation 
member, and since many input portions and input items are 
O not provided in the operation member, the ease of operation 

\Q is not compromised. Moreover, it is possible to reduce the 

ry 

fy size of the operation member. 

W 

Uf Furthermore, since bidirectional communication becomes 

S 

„ possible between a host and an operation member, when 

m functions are changed, the displays of the input portions 

D _ 

y and the in P ut items are switched automatically. 

Q 

Many different embodiments of the present invention may 
be constructed without departing from the spirit and scope 
of the present invention. It should be understood that the 
present invention is not limited to the specific embodiments 
described in this specification. To the contrary, the 
present invention is intended to cover various modification 
and equivalent arrangements included within the spirit and 
scope of the invention as hereafter claimed. The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications, 
equivalent structures and functions. 
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